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DETAILED ACTION 
Information Disclosure Statement 

1 . The examiner has considered applicant's Information Disclosure Statement of 
02/1 6/2006. Please refer to the signed copies of the PTO-1449 forms attached 
herewith. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the Invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1 966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okumura at al (US 4,270,01 1 ) in view of Smith (US 5,204,064). 

Instant claims are drawn to a method for producing a tertiary butyl alcohol from 
isobutylene and water in the presence of cation-exchange resin catalyst and at least 
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one solvent from the group consists of sulfones and organic carboxylic acids by using 
catalytic distillation apparatus. 

Okumura et al teaches a method in which, Isobutylene in a C4 hydrocarbon 
mixture with n-butenes and butanes is selectively hydrated to tertiary butyl alcohol by 
carrying out the reaction with water at a temperature not above 100°C in the presence 
of an acidic cation exchange resin and a sulfone [see Abstract]. The amount of solvent 
concentration of 50 to 97% by weight, especially 60 to 95% by weight, and 
water/isobutylene molar ratio of from 1 .0 to 1 0.0 preferably from 1 .6 to 6.0, in a C4 
hydrocarbon mixture containing isobutylene, n-butenes and butanes [col. 4, lines 16- 
22]. The starting C4 hydrocarbon mixture containing isobutylene is reacted with the 
aqueous solution of the sulfone in a catalyst packed reaction vessel, and the resulting 
mixture of hydration reaction products is subjected to distillation [col. 4, lines 41-45]. 
The reaction rate and the conversion of isobutylene are remarkably increased, and 
tertiary butyl alcohol can be prepared in a high yield while occurrence of side reactions 
is inhibited [col. 4, lines 56-62], 

Okumura et al also teaches that a strongly acidic cation exchange resin is 
preferably used as the porous, acid-type cation exchange resin and there may be used 
a sulfonated polystyrene-type resin formed by introducing sulfonic acid groups into a 
styrene-divinyl benzene copolymer base, a phenol-sulfonic acid type resin formed by 
introducing sulfonic acid groups into a phenol-formaldehyde condensate and a 
perfluorosulfonic acid type resin formed by introducing sulfonic acid groups into a vinyl 
ether fluoride-fluorocarbon copolymer. 
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The difference between the instant invention and Okumura et al is the nature of 
reactant or a starting material. In the instant invention the tertiary butyl alcohol is 
produced from isobutylene, where as in Okumura et al the tertiary butyl alcohol is 
made from a C4 hydrocarbon mixture containing isobutylene, n-butenes and butanes. 
Other difference is the use of "catalytic distillation apparatus" in the production of tertiary 
butyl alcohol by the instant application, whereas Okumura et al is also used catalyst 
and distillation in their process but silent on the word "apparatus". 

However, Smith teaches a method and apparatus for conducting a catalytic 
distillation process for the production of tertiary butyl alcohol from hydration of 
isobutylene in presence of acid cation exchange resin [col. 4 and lines 27-34]. The 
reaction rate can be increased by improving the contact of the liquid with the catalyst, 
which is accomplished by increasing the liquid level in the reaction distillation zone [col. 
2, lines 13-17]. 

In view of explicit teachings of Okumura et al and Smith, the examiner asserts 
that it would have been obvious to a person of ordinary skill in the art, at the time of 
invention was made, to have modified the reference teachings, such as by using 
isobutylene alone as a starting material with the combination of catalytic distillation 
apparatus in the production of tertiary butyl alcohol, with a reasonable expectation of 
success. Please also note isobutylene is selectively hydrated to tertiary butyl alcohol in 
Okumura et al. 

Modifying such methodology is prima facie obvious because an ordinary 
artisan would be motivated to use known purified compounds or known apparatus to 
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make the product more efficient or explore economical advantages over the other, since 
it is within the scope to optimize the conditions through routine experimentation. 

Conclusion 

5. Claims 1-5 are rejected. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sudhakar Katakam whose telephone number is 571- 
272-9929. The examiner can normally be reached on M-F 8:30 AM - 5:00 PM, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thurman Page can be reached on 571-272-0602. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR' or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



